Switzerland (7.2 million inhabitants) is a federal state composed of 26 cantons. The autonomy of cantons and a particular health insurance system create strong heterogeneity in terms of regulation and organisation of health care services. In this study we use a single equation approach to model the per-capita cantonal expenditures on health care services and postulate that per-capita health expenditures depend on some economic, demographic and structural factors. The empirical analysis demonstrates that a larger share of old people tends to increase health costs and that physicians paid on a fee-for-service basis swell expenditures, thus highlighting a possible phenomenon of supply induced demand.
Introduction
Switzerland is a federal state, with three distinct layers of government:
Federal, Cantonal (26 cantons), and Local (about 2,700 municipalities or communes). Each government tier is assigned a precise range of functions and competences, supported by the right to levy taxes, by means of which it meets its own expenditure requirements. Since 1996 the Confederation, empowered by the Federal Health Insurance Law (FHIL), has played a more active role in the health care system. In particular, the new legislation made a health insurance scheme mandatory for all residents, its benefit basket being determined by the Confederation. Notice that the organisation of the health care system remains nonetheless under the responsibility and control of the individual cantons. The aim of this study is to analyse the determinants of these differences. The paper is structured as follows: in section 2 we present the main features of the Swiss health care system; in sections 3 and 4 we discuss the specification of the model and submit the empirical estimate results of the panel data set.
Conclusions are drawn in section 5.
The Swiss health care system
The Swiss health care system is based on a mixed (private-social) health insurance system and underwent a major reform in 1996, when the FHIL came into force. The main characteristics can be summarized in the following five points:
1. Health insurance has been mandatory for all residents since 1996, and is run by about 90 competing private insurance companies.
2. Although the package of services covered by the mandatory insurance is laid down in the insurance contracts, since 1996 the basic contract has been, by law, the same for all residents.
3. Premiums are based on community-rating. Health insurers can fix the amounts at the cantonal level, but this decision has to be ratified by a federal authority.
4. Since premiums are not commensurate with the insured's ability to pay, in order to reduce the social impact of per-capita payments, the FHIL of 1996 introduced State subsidies fully covering the insurance premium for persons with a low income. It is worth mentioning that in some cantons means-tested subsidies are granted to over 40% of the population.
5. In Switzerland the financing of the health system is particularly regressive and performed by a large number of third-party payers. Overall only one third of the financing is collected in an incomedependent way. Moreover, public contribution is provided predominantly by cantons and municipalities, whereas the Confederation's contribution is only 20% of the public health care
budget. Federalism and multiple payers make the financial flows extremely complex to follow, which in turn makes health care
expenditures more difficult to manage in general, and determines a cost shifting problem.
Decentralisation of competences and expenditures has led to a series of significant inter-cantonal differences. If we focus on the supply-side, we find vast disparities in the density of medical practices. The data range from over 300 medical practices per 100,000 inhabitants (in Basel-City and Geneva) to Another source of variation across cantons regards equity of financing.
Looking at a representative household of four people (two adults and two children) with a gross income of 45,000 euros and choosing the health insurer with average cantonal premiums, the share between net premiums and disposable income ranged from 1.5% in Valais to 14% in Geneva in 2002.
-
Model specification and estimates
In this study we use a single equation approach to model the per-capita cantonal expenditures on health care services. We postulate that per-capita health expenditures depend on some economic, demographic and structural factors. Following the model specifications used in previous studies c and taking into account the availability and quality of data for the Swiss cantons, we decided to specify the following parsimonious cantonal health expenditures model using a log-log functional form: 
Data and estimation results
The econometric estimation of model (1) poverty rate, mortality rate, and index of direct democracy. Therefore model
(1) includes these three time-invariant variables.
Equation (1) is estimated by applying a log-log functional form and using the fixed-effects model (LSDV) and the random-effects model (GLS).
k Table 1 presents the final regression results. Table 1 about here.
The Hausman test checks the null hypothesis that the explanatory variables and the individual-specific error terms are uncorrelated. The result of the test shows that the differences in coefficients between the two models are not systematic thus implying that the random effects model is to be expenditures also depends on the mortality rate ascribable to health care. This is an important variable because it may be considered as a proxy variable for the outcome of a health care sector. As expected, it has a negative sign and is statistically different from zero at the 90% confidence level. As the mortality rate amenable to health care rises, health outlays tend to diminish. We infer that when preventable deaths increase less money is spent within the health care system to forestall such events. Another important factor that explains our model is the cantonal population density. This variable has been used as a proxy for the urbanisation level in each region of Switzerland. It is highly significant and carries a positive sign.
In the public choice literature, it is argued that the more citizens can express their preferences, the more public goods will be fashioned according to their tastes [18] [19] [20] [21] . p However the direct democracy index included in the model does not capture this effect.
The elasticity of physician density has a positive value. In other words, an increase in the number of physicians has a positive impact on cantonal health expenditures. The latter result may highlight a potential supplyinduced demand problem. In fact, doctors are paid through a fee-for-service scheme; consequently there may be an incentive to expand the number of services provided to patients as physician density goes up. q The coefficient for bed density is not statistically significant and has a negative sign. r
The dummy variable for Latin cantons is positive and statistically significant at the 99% confidence level. In these cantons per-capita health expenditures tends to be higher than in the German speaking areas of the country, thus confirming previous findings of [24] . This result seems to reflect a cultural and structural difference between these Swiss regions.
Time variable T is positive and significantly different from zero.
Conclusions
Our study shows that in Switzerland, where the principle of federalism is very deep-rooted and deeply felt by the whole population, decentralisation of the health care sector has generated significant differences between cantons in terms of per-capita health expenditures, funding equity, and supply structure. Moreover, the empirical analysis demonstrates the impact of physician density on health expenditures (possible supply-induced demand phenomenon in a system where ambulatory care is reimbursed on a fee-forservice basis). This means that by changing physician density it should be possible to influence the per-capita health expenditures. Generally, we can identify two instruments that may be used by the federal government to modify physician density. First, the federal government may decide to remove compulsory contracting -a federal regulation which these days forces insurance companies to contract with every physician. This would probably reduce both the fee-for-service remuneration and regional disparities in physician density. s Second, the federal government may play a stronger role in organising the health care system, e.g. by explicitly planning the number of physicians authorised to operate in the different cantons.
t Another important factor that may explain the difference in the cantonal health care expenditures is the percentage of over 75 in the population, which cannot be influenced by health policies. It is our belief that, faced with an ageing population exhibiting regional differences, a more active financial intervention by the central state would be highly desirable in order to avoid fiscal distress at the cantonal level.
Overall, a more active role of the Confederation would promote a more coordinated and efficient organisation of the health care sector, while preserving the principle of federalism, in order to establish national priorities.
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Notes
a Decentralisation is seen as an essential tenet of health sector reform in many European countries. It is considered an effective way to stimulate improvements in service delivery, to secure better allocation of resources according to needs, to involve the community in decision about priorities, and to reduce inequities in health care provision.
b For a comprehensive review of equity issues in health care financing please refer to [1] .
c For a review of the literature on the determinants of per-capita health expenditures in OECD countries see [5] .
d Compared to the model used by [6] , model (1) includes the following additional variables: poverty rate, mortality rate, population density, index for direct democracy, and a dummy variable for the Latin cantons. Moreover the sample now covers the period 1996-2002, for a total of 182 observations. e See [7] for a discussion on different measures of poverty.
f See [8] for a more detailed discussion on this issue.
g The direct democracy index is indicated by the public choice theory as a means for individuals to express their preferences over public issues, especially in a decentralized context.
h In a preliminary version of the model we included as explanatory variable also a dummy for cantons with a university hospital. However, this variable turned out to be statistically not significant and was left out of the final model specification.
i It is worth pointing out that some variables of the model show a high within variation while others show a low within variation.
j For more detailed statistics see [11] .
k See [12] .
l One concern that could be raised is the possible endogeneity of the "physician density" variable, e.g. the presence of a correlation between the individual specific disturbance and the physician density variable. In order to test this potential problem we estimated the model using the approach proposed by [13] . The econometric results obtained with this approach generally confirm those obtained using the random effects approach. The coefficient of the physician density variable is still significant (significantly different from zero at the 90% confidence level). However, we believe that due to the low within variation of several explanatory variables, the relevant model for the purpose of this study is that presented in table 1.
m The mandatory and basic insurance covers virtually all medical services. Citizens are also offered an additional private insurance, which primarily offers free choice of hospital doctor and a superior level of hospital accommodation (in single or double bedrooms). Moreover, up to 2001 these private insurance plans also covered, in the private wards of public hospitals, the part of hospital expenditures normally financed by the state.
n For a more detailed discussion of this issue please refer to [16] .
o See [17] .
p Remember that in Switzerland popular initiatives and referenda are a central part of the democratic life of the country, and they are very frequently used. Citizens may also call a referendum on issues like cantonal hospital planning.
q For further details on the supplier-induced demand theory see [22] [23] . Furthermore, it is worth pointing out that the impact of physician density on the per-capita socialized health expenditures, associated with a fee-forservice scheme, confirms the results obtained by [14] .
r Noticeably, the correlation between bed density and physician density is low. Therefore, the fact that the coefficient of bed density is not significant cannot be explained by a high correlation of these two variables.
s The proposal of deregulating the contractual relationships between physicians and health insurers is being discussed in the Swiss parliament at the moment (see [25] ). 
